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(57) Abstract 

An optical disk reproduction apparatus comprising a microcomputer (7) for resuming reading data from an optical disk (1) when 
buffering to a memory (6) is interrupted, a continuous data detector (55) for dividing first data buffered in the memory (6) before the 
buffering interruption and second data read out in accordance with an instruction from the microcomputer (7) into "n" groups, respectively, 
and detecting whether the first data and the second data are in coincidence for each group, and a buffering resumption request generating 
circuit (56) for instructing a timing of buffering resumption on the basis of a result of the continuous data detector (55). 
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SPECIFICATION 

OPTICAL DISK REPRODUCTION APPARATUS AND 
METHOD FOR CONTROLLING OPTICAL DISK REPRODUCTION APPARATUS 

5 

Tp rH NT^AL FIELD 

The present invention relates to an optical disk reproduction 
apparatus and a method for controlling an optical disk reproduction 
apparatus and, more particularly, to an optical disk reproduction 
10 apparatus which can successively reproduce data recorded on an 
optical disk and a method for controlling the optical disk 
reproduction apparatus 

RACK GROUND ART " 

15 An optical disk reproduction apparatus has a servo for 

controlling rotation of an optical disk and a position of an optical 
pickup so as to correctly read out data recorded on the disk at 
a constant rate. The servo is easily affected by vibrations, or 
flaws or dusts on the disk and thus, reading of data is sometimes 

20 interrupted. Therefore, a shockproof function is required to 

resume reading of data from an appropriate position so as to prevent 
data from being output discontinuously, even when the reading of 
data is interrupted. At this time, since a position where the 
reading of data is to be resumed cannot be decided only by the control 

25 of a position of the optical pickup, the above-described position 
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for resumption is usually decided after the data is confirmed by 
using the shockprocf function. 

Fig. 5 is a block diagram illustrating a structure of a prior 
art musical CD reproduction apparatus. A disk 21 is a CD having 
5 musical data recorded thereon. An optical pickup 22 irradiates a 
laser light to the disk 21 to read the musical data recorded on 
the disk 21 . An analog signal processing unit 23 obtains conditions 
of tracking and focusing from the data read by the optical pickup 
22 as well as bmarizes the data read by the optical pickup 22. 

10 A servo 24 controls the tracking and the focusing of the optical 
pickup 22. A digital signal processing unit 25 comprises a CIRC 
(Cross-Interleave-Reed-Solomon Code) processing unit 251, a 
formatting circuit 252, a memory arbitration circuit 253, an output 
data FIFO memory 254, a comparator 255, and a buffering resumption 

15 request generating circuit 256, and processes data binarized by 
the analog signal processing unit 23 to output processed data as 
reproduced data . A memory 26 temporarily stores the data processed 
by the digital signal processing unit 25. A microcomputer 27 
obLains information from the respecLive elements and controls 

20 operations of the respective elements. 

An operation of the prior art musical CD reproduction apparatus 
will be described. The optical pickup 22 irradiates a laser light 
to the disk 21 and converts a light reflected from the disk 21 into 
a signal to output the signal to the analog signal processing unit 

25 23. The analog signal processing unit 23 outputs conditions of 
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tracking and focusing to the servo 24 on the basis of the signal 
from the optical pickup 22 as well as binarizes the signal from 
the optical pickup 22 to output a binarized signal to the digital 
signal processing unit 25. The servo 24 outputs a control signal 
5 to the optical pickup 22 on the basis of the information from the 
analog signal processing unit 23 to control the tracking and the 
focusing. The CIRC processing unit 251 performs, for the binarized 
data, EFM (Eight to Fourteen Modulation) demodulation, separation 
of CD (Compact Disk) -DA (Digital Audio) data from subcode data, 

10 and error correction processing for the CD-DA data, and outputs 
processed data to the formatting circuit 252. The formatting 
circuit 252 converts the CD-DA data output from the CIRC processing 
unit 251 into a prescribed format and then outputs converted data 
to the memory 26 via the memory arbitration circuit 253. Data 

15 buffered in the memory 26 is read out at a prescribed rate to be 
sent to the output data FIFO memory 254 via the memory arbitration 
circuit 253, and output the same as reproduced data. An amount of 
the data .stored in the memory 26, being controlled by the 
microcomputer 27, does not exceed a capacity of the memory 26. 

20 During reproduction from the disk 21, when the microcomputer 

27 detects, on the basis of the information from the servo 24, that 
an error occurs in the reading of data, the microcomputer 7 instructs 
the digital signal processing unit 25 to interrupt the buffering 
as well as instructs the servo 24 to move the optical pickup 22 

25 Lo a position before the position of data where the reading error 
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occurs on the disk 21. In addition, the latest block of data 
buffered in the memory 26 is kept in the comparator 255 as 
expectation data. 

The comparator 255 captures the CD-DA data read out from the 
5 disk 21 after the opLical pickup 22 moves, and compares the CD-DA 
data with the expectation data - The comparator 2 55 outputs " x H" when 
all the data are in coincidence, and outputs " L" when at least one 
of the data is in uncoincidence, to the buffering resumption request 
generating circuit 256. 

10 When the buffering resumption request generating circuit 256 

receives " H" from the comparator 255, the buffering resumption 
request generating circuit 256 requests the formatting circuit 252 
to resume the buffering, and then the formatting circuit 252 resumes 
the buffering from data following to the CD-DA data which is judged 

15 in coincidence by the comparator . 255 . On the other hand, when the 
buffering resumption request generating circuit 256 receives "L" 
from the comparator 255, the microcomputer 27 instructs the servo 
24 to move the optical pickup 22 to a further forward position, 
and continues to compare the CD-DA data with the expectation data 

20 until the comparator 255 outputs "H" . 

Usually, when the CD-DA data is reproduced by an optical disk 
reproduction apparatus having the above-described structure, the 
data read out from the disk 21 is controlled to be read out at a 
hiqher rate than that of data output as reproduced data from the 

25 output data FIFO memory 254. That is, a rate of buffering data in 
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the memory 26 is higher than a rate of reading out cata from the 
memory 26. Therefore, even when the buffering to the memory 26 is 
interrupted, the output data FIFO memory 254 reads out the data 
stored in the memory 26 at a prescribed rate and outputs reproduced 
5 data. That is, while data is stored in the memory 26, the optical 
disk reproduction apparatus can output reproduced data 
continuous! y . 

In addition, Japanese Published Patent Application 
No .Hei . 9-17124 discloses another shockproof function utilizing 

10 subcode data. When the buffering is interrupted, the shockproof 
function disclosed herein reads out and holds time information 
contained in subcode data which is written last, returns a CD pickup 
unit to an interruption point, then compares time information of 
subcode data included in data read out thereat with the time 

15 information held at the interruption, and instructs a timing of 
the buffering resumption. 

On the other hand, when data is read out by the optical disk 
reproduction apparatus, errors may creep in the data. Further, 
there is a possibility that errors still remain in data after error 

20 correction is performed and that the data containing the errors 
are output as reproduced data. Here, in many cases, the errors 
contained in the reproduced data are of a negligible level . 
Particularly, in case of a musical CD where adjacent data have high 
correlations, even if a few errors are contained in the reproduced 

25 data, the errors cannot be recognized by the human ear in many cases . 
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In the prior art optical disk reproduction apparatus as 
described above, errors occurring also during a usual reproduction, 
independent of the buffering interruption, may be contained in the 
expectation data held in the comparator 255 and the CD-DA data. 
Therefore, in some cases, the comparator 255 cannot confirm 
coincidence of all data sequences and thus, the buffering cannot 
be resumed. 

The present invention is made to solve the above problems, and 
it is an object of the present invent i on to provide an optical disk 
reproduction apparatus which can appropriately instruct buffering 
resumption, even when errors occurring in data independent of the 
buffering interruption are contained. 

In addition, in the method disclosed in Japanese Published 
Patent Application No . Hci . 9- 1 7 1 2 4 , since the CD-DA data is not 
buffered by directly utilizing the time information of subcode data, 
a timing of the buffering and a timing of reading subcode data do 
not always completely coincide. Therefore, when the buffering is 
resumed on the basis of the confirmation of only the subcode data, 
it may occur that discontinuous data are buffered. 

The present invention is made to solve the above problems, and 
it is an object of the present invention to provide an optical disk 
reproduction apparatus and a controlling method therefor, which 
apparatus can appropriately instructs the buffering resumption 
without utilizing the subcode data. 
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DISCLO SURE TH F INVENTION 

The present invention provides an optical disk reproduction 
apparatus which receives a reflected light obtained by irradiating 
a laser light to an optical disk thereby reading data recorded on 
5 the optical disk, temporarily buffers the data in a successively 
rewritable memory having a prescribed capacity, and then outputs 
the data as reproduced data, and comprises control means for 
resuming reading the data from the optical disk when buffering to 
the memory is interrupted, data coincidence detecting means for 

JO dividing first data buffered in the memory before the buffering 
interruption and second data read out by the control means into 
n n" groups, respectively, and detecting whether the first data and 
the second data are in coincidence for each group, and a buffering 
resumption request generating circuit for instructing a timing of 

15 buffering resumption on the basis of a result of the data coincidence 
detecting means. 

Further, in the present invention, the data coincidence 
detecting means further comprises plural comparators each of which 
holds the first data and the second data, which are divided into 

20 the plural groups, one group by one, and compares the both data 
to decide whether each group of the divided data are in coincidence, 
an adder for obtaining a total number of the groups, for which groups 
it is decided that the first data and the second data are in 
coincidence, and a subtracter for obtaining a value of (a prescribed 

25 decision threshold) - (the total number) / (the value of " n" ) , and the 
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buffering resumption request generating circuit instructs the 
taming of buffering resumption when the value obtained by the 
subtracter is 0 or less. 

Further, in the present invention, the derision threshold can 
5 be set manually. 

Further, in the present invention, the decision threshold is 
a ratio of an amount of data which is correctly reproduced to an 
amount of data which is reproduced by the optical disk reproduction 
apparatus . 

10 Further, the present invention provides a control method for 

controlling an optical disk reproduction apparatus which receives 
a reflected light obtained by irradiating a laser light to an optical 
disk thereby reading data recorded on the optical disk, temporarily 
buffers the data in a successively rewritable memory having a 

15 prescribed capacity, and then outputs the data as reproduced data, 
and comprises a control step for resuming reading the data from 
the optical disk when buffering to the memory is interrupted, a 
data coincidence detecting step for dividing first data buffered 
in the memory before the buffering interruption and second data 

20 read out in the control step into "n" groups, respectively, and 
detecting whether the first data and the second data are in 
coincidence for each group, and a buffering resumption request step 
for instructing a timing of buffering resumption, on the basis of 
a result of the data coincidence detecting step. 

25 Further, the present invention provides a storage medium 
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storing a program code for executing tne optical disk reproduction 
apparatus control method. 

Further, in the present invention, the data coincidence 
detecting step further comprises a comparison step for holding the 
first data and the second data, which are divided into the plural 
groups, one group by one, and comparing the both data thereby 
deciding whether the data are in coincidence, an addition step for 
obtaining a total number of the groups, for which groups it is 
decided that the first data and the second data are in coincidence, 
and a subtraction step for obtaining a value of (a prescribed 
decision threshold ) - ( the total number) /(the value of "n"), and the 
buffering resumption request step instructs the timing of buffering 
resumption when the value obtained in the subtraction step is 0 
or less . 

Further, the present invention provides a storage medium 
storing a program code for executing the optical disk reproduction 
apparatus control method. 

According to the present invention, when the buffering to a 
memory is interrupted for some reason, the optical disk reproduction 
apparatus can resume the reading of data from the optical disk, 
divide each of the first data buffered in the memory before the 
buffering interruption and the second data read out after the 
buffering interruption into plural groups, and detect whether the 
first data and the second data are in coincidence for each group, 
and instruct the timing of buffering resumption on the basis of 
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that result. Therefore, even if an error occurring also at normal 
reproduction, independent of the buffering interruption, is 
contained in data to be compared, the buffering resumption can be 
instructed appropriately. 

5 in addition, according to the present invention, the optical 

disk reproduction apparatus instructs the timing of buffering 
resumption by utilizing the CD-DA data. Therefore, the timing of 
buffering can be instructed more correctly, with relative to an 
optical disk reproduction apparatus and a control method therefor, 

10 in which the timing of the buffering resumption is instructed by 
utilizing only the subcode data. 

p pTF.r DESCRIPTION OF THE DR A WINGS 

Fig.l is a block diagram illustrating a structure of an optical 
15 disk reproduction apparatus according to a preferred embodiment 
of the present invention. 

Fig. 2 is a flowchart for explaining an operation of the optical 
disk reproduction apparatus when a reading error occurs during the 
reproduction from an optical disk. 
20 Fig. 3 is a block diagram illustrating structures of a 

continuous data detector and a buffering resumption request 
generating circuit . 

Fig. 4 is a flowchart for explaining operations of the continuous 
data detector and the buffering resumption request generating 
25 circuit . 
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Fig. 5 is a block diagram illustrating a structure of a prior 
art musical CD reproduction apparatus. 

BF.ST EMBODI MENTS FOR EXECUTING THE INVENTION 
5 Hereinafter, the present invention will be described in more 

detail, with reference to the accompanying drawings. 

Fig.l is a block diagr am illustrating a structure of an optical 
disk reproduction apparatus according to a preferred embodiment 
of the present invention. An optical disk 1 is a CD having musical 

10 data recorded thereon. An optical pickup 2 irradiates a laser light 
to the optical disk 1 to read the musical data recorded on the optical 
disk 1. An analog signal processing unit 3 obtains conditions of 
tracking and focusing from the data read by the optical pickup 2 
as well as binarizes the data read by the optical pickup 2. A servo 

15 4 controls the tracking and the focusing of the optical pickup 2. 
A digital signal processing unit 5 comprises a CIRC processing unit 
51, a formatting circuit 52, a memory arbitration circuit 53, an 
output data FIFO memory 54, a continuous data detector 55, and a 
buffering resumption request generating circuit 56, and processes 

20 data binarized by the analog signal processing unit 3 to output 
processed data as reproduced data. A memory 6 temporarily stores 
the data processed by the digital signal processing unit 5. A 
microcomputer 7 obtains information from the respective elements 
and controls operations of the respective elements. 

25 An operation , of the optical disk reproduction apparatus 
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according to the preferred embodiment will he described. The 
optical pickup 2, being controlled by the servo 4 , irradiates a 
laser light to the optical disk 1 and converts a light reflected 
from the optical disk 1 into a signal, and outputs the signal to 
the analog signal processing unit 3. The analog signal processing 
unit 3 outputs conditions of tracking and focusing to the servo 
4 on the basis of the signal from the optical pickup 2 as well as 
binarizes the signal from the optical pickup 2 to output'a binarized 
signal to the digital signal processing unit 5. The servo 4 outputs 
a control signal to the optical pickup 2 on the basis of the 
information from the analog signal processing unit 3, thereby 
controlling the tracking and the focusing. 

The digital signal processing unit 5 receives the data binarized 
by the analog signal processing unit 3 in the CIRC processing unit 
51, and the CIRC processing unit 51 performs the EFM demodulation, 
the separation of CD-DA data from subcode data, and the error 
correction processing of the CD-DA data, and outputs processed data 
to the formatting circuit 52. The formatting circuit 52 converts 
the CD-DA data output from the CIRC processing unit 51 into a 
prescribed format, and buffers converted data in the memory 6 via 
the memory arbitration ci rcuit 53 . The data buffered in the memory 
6 is read out to be sent to the output data FIFO memory 54 via the 
memory arbitration Circuit 53 at a prescribed rate, and output the 
same as reproduced data. The data output from the output data FIFO 
memory 54 is controlled to be read out at a lower rate than that 
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of the data read out from the optical disk 1. That is, a rate of 
buffering data in the memory 6 is higher than a rate of reading 
out data from the memory 6. The buffering into the memory 6 is 
controlled by the microcomputer 7 , according to a capacity of the 
5 memory 6 . 

When the buffering of the CD-DA data into the memory 6 is 
interrupted for some reason and thereafter the reading from the 
disk 1 is resumed, the continuous data detector 55 detects whether 
data before the buffering interruption and data after the reading 

10 resumption coincide. According to the result of the continuous 
data detector 55, the buffering resumption request generating 
circuit 56 instructs a timing of buffering resumption to the 
formatting circuit 52. 

Fig. 2 is a flowchart for explaining an operation of the optical 

15 disk reproduction apparatus, when the microcomputer 7 detects that 
an error occurs in the reading of data during the reproduction from 
the optical disk 1, on the basis of the information from the servo 
4 and the digital signal processing unit 5. The operation of the 
optical disk reproduction apparatus in case a reading error occurs 

20 will be described with reference to figs.l and 2. 

When an error occurs in the data reading, the digital signal 
processing unit 5 interrupts the buffering in accordance with an 
instruction from the microcomputer 7 in step SI . Next, in step S2, 
the servo 4 moves the optical pickup 2 to a position before a position 

25 of data where a leading error occurs on the optical disk 1, in 
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accordance with an instruction from the microcomputer 7. The 
position to which the optical pickup 2 is to be moved is decided 
on the basis of an address of the data which has already been read 
out . 

5 Then, in step S3, the continuous data detector 55 divides a 

data sequence of a block, which is one block before the block for 
which the buffering is interrupted among the data stored in the 
memory 6, into n pieces (n is an integer which is 2 or more) of 
data, and holds divided data sequences as expectation data sequences, 

10 in accordance with an instruction from the microcomputer 7 . 

In step 54, after moving its position in accordance with an 
instruction from the servo 4, the optical pickup 2 reads out a data 
sequence of one block from the optical disk 1 . In step S5, the analog 
signal processing unit 3 binarizes the read out data sequence. In 

15 step S6, the CIRC processing unit 51 performs the above-described 
processings to a binarized data sequence to generate a CD-DA data 
sequence, and output the CD-DA data sequence to the continuous data 
detector 55. 

In step S7, the continuous data detector 55 divides the CD-DA 
20 data sequence into n pieces as in step S3 to capture the divided 
data sequences, and decides whether the expectation data sequence 
and the CD-DA data sequence are the same for each divided data 
sequence. When it is decided that the both data are the same (YES) 
in step S7, the processing goes to step S8 and the buffering 
25 resumption request generating circuit 56 outputs a buffering 
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resumption trigger signal to the formatting circuit 52. The 
trigger signal is output in such a timing that the CD-DA data which 
is output from the CIRC processing unit 51 can be buffered 
immediately after it is decided YES in step S7 . When detecting the 
5 buffering resumption trigger signal, the formatting circuit 52 
converts the CD-DA data into a prescribed format and resumes the 
buffering to the memory 6 (step S9) . 

On the other hand, when it is decided that the both data are 
not the same (NO) in step S7, the processing goes to step S20 and 
10 the microcomputer 7 instructs the servo 4 to move the optical pickup 
2 to a further forward position. Thereafter, the processing goes 
back to step S4 and the above operations are repeated. Here, the 
operations from steps SI to S3 can be performed in random order. 
Structures and operations of the continuous data detector 55 
15 and the buffering resumption request generating circuit 56 will 
be described in more detail . Fig . 3 is a block diagram illustrating 
the structures of the continuous data detector 55 and the buffering 
resumption request generating circuit 56. The continuous data 
detector 55 comprises comparators 11-1 to 11-n for dividing each 
20 of the expectation data sequence and the CD-DA data sequence into 
"n" groups, respectively, and comparing data sequences for each 
group, an adder 12 for obtaining a total number of groups, for which 
groups it is decided that the expectation data sequence and the 
CD-DA data sequence are the same, and a subtracter 13 for comparing 
25 a calculation result of the adder 12 with a continuous data decision 
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threshold R. 

F±g . 4 is a flowchart for explaining operations of the continuous 
data detector 55 and the buffering resumption request generating 
circuit 56, and shows steps S3, S7, and S8 in the flowchart of Fg . 2 
in more detail. The operations of the continuous data detector 55 
and the buffering resumption request generating circuit 56 will 
be described with reference to figs.l to 4. 

in step S100 (corresponding to step S3 in fig. 2), the 
comparators 11-1 to 11-n divide a data sequence of a block just 
before the block, for which block the buffering is interrupted among 
blocks of the data stored in the memory 6, into "n" groups, and 
raptures the divided data sequence, one group by one, as an 
expectation data sequence. For example, when a data sequence, 
comprises 200 pieces of data, the data sequence is divided into 
10 (=n) groups successively from the head, each group comprising 
20 pieces of data. Then, the data sequences divided into 10 groups 
are input to the 10 comparators, one group by one. 

When the CD-DA data is generated in step S6 of Fig. 2, the 
comparators 11-1 to 11-n divide a CD-DA data sequence into n pieces 
and capture the divided CD-DA data sequences, respectively, in step 
S101, as in step S100. 

In step S102, each of the comparators 11-1 to 11-n compares 
the CD-DA data sequence with the expectation data sequence, and 
decides whether each pair of the expectation data sequences and 
the CD-DA data sequences, which are divided into n pieces, 
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respectively, are in coincidence. To the adder 12, "H" is output 
when the both data sequences are in coincidence, and "L" is output 
when the both data sequences are in uncoincidence . 

In step S110, the adder 12 additionally counts the number of 
5 11 H", which are output from the comparators 11-1 to il-n to obtain 
the total number m . In step Sill, the adder 12 obtains a value m/n 
and output the value m/n to the subtracter 13. 

In step S120, the subtracter 13 subtracts the value m/n from 
the continuous data decision threshold R set by the microcomputer 

10 7, and outputs a value R-m/n to the buffering resumption request 
generating circuit 56. Here, the continuous data decision, 
threshold R can be freely set by the microcomputer 7. For example, 
a normal data reproduction ratio which means a ratio of correct 
reproduction by the optical disk reproduction apparatus can be set 

15 as R (for example, when 90% of data is correctly reproduced, R = 
9/10). Or, an arbitrary value can be input by a user. When R = 
1, it means that the data recorded on an optical disk and the 
reproduced data are completely the same. When R is set in 
consideration of the rate of data reproduction at normal states, 

20 it can be judged whether an error included in data to be compared 
comes from the buffering interruption or comes from the errors 
generated by the normal reproduction. 

In step S130, the buffering resumption request generating 
circuit 56 decides whether the value of R~m/n is 0 or less, i.e., 

25 whether Lhe compared CD-DA data is in coincidence with the 
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expectation data. When it is decided in step S130 that the value 
of R-jn/n is 0 or less (YES), i.e., the compared CD-DA data is in 
coincidence with the expectation data, the processing goes to step 
S131 {corresponding to step S8 in fig. 2) and the buffering 
5 resumption request generating circuit 56 generates a buffering 
resumption trigger signal and outputs the trigger signal to the 
formatting circuit 52. The formatting circuit 52 which has 
received the trigger signal resumes the buffering (step S3). 

When it is decided in step S130 that R-m/n is not 0 or less 
10 " (NO), i.e., the compared CD-DA data is in uncoincidence with the 
expectation data, the processing goes to step S133 and the buffering 
resumption request generating circuit 56 requests the microcomputer 
7 to move the optical pickup 2, and then the processing goes back 
to step S101 . 

15 in the. optical disk reproduction apparatus according to the 

preferred embodiment of the present invention, the rate of buffering 
data into the memory 6 is controlled to be higher than the rate 
of reading out data from the memory 6. Therefore, even if the 
buffering into the memory 6 is interrupted, the output data FIFO 

20 memory 54 reads out data stored in the memory 6 at a prescribed 
rate and continues to output reproduced data, while the data are 
being stored in the memory 6. The above-described steps S2 to S9 
are carried out while the output data FIFO memory 54 are outputting 
the reproduced data. 

25 As described above, the optical disk reproduction apparatus 
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of the preferred embodiment divides the expectation data and the 
CD-DA data into plural groups to perform comparison, and decides 
the timing for buffering resumption on the basis of the number of 
groups which are in coincidence and the continuous data decision 
5 threshold R. Therefore, when R is decided in consideration of the 
data reproduction ratio at normal states, it can be judged whether 
an error included in data to be compared comes from the buffering 
interruption or comes from the error generated by normal 
reproduction, which enables instructing the buffering resumption 

10 appropriately. 

In addition, the optical disk reproduction apparatus according 
to the preferred embodiment can instruct the timing of buffering 
resumption more correctly, because it utilizes not the subcode data 
but the CD-DA data. 

15 In the foregoing, the optical disk reproduction apparatus which 

can appropriately instruct the buffering resumption when errors 
occur in reading from the optical disk for some reason, is described . 
However, the above-described embodiment can also be applied to the 
control of data which is to be buffered into the memory 6. That 

20 is, since the rate of outputting the reproduced data is smaller 
than the rate of buffering data into the memory 6, when it comes 
Lo a state where data are stored in the memory 6 to its uppermost 
capacity, the buffering to the memory 6 is interrupted. Even in 
case where such buff e ring interruption occurs , if the microcomputer 

25 1 is set such that the operation described in the flowchart of fig. 2 
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is carried cut, the buffering resumption can be instructed correctly 
without deteriorating the continuity in the reproduced data. 

In addition, the present invention can be applied not only to 
an apparatus for reproducing an optical disk having CD-DA data 
5 recorded thereon but also to an apparatus for reproducing an optical 
disk which is used as a Read Only Memory (ROM) for a computer. In 
the latter case, it is required to add a function of a CD-ROM decoder 
to the optical disk reproduction apparatus of the above-described 
embodiment . 

10 Further, the object of the present invention is achieved by 

a microcomputer in an optical disk reproduction apparatus 
performing reading from a storage medium having a program code of 
a software which realizes the function of the embodiment recorded 
thereon. Therefore, the storage medium having the program code 

1: recorded thereon constitutes the present invention. 

APPT.TCABThTT Y TN TNDUSTRY 

As described above, the optical disk reproduction apparatus 
and the control method therefor according to the present invention 
20 are appropriately applied to an apparatus for reproducing an optical 
disk which has CD-DA data recorded thereon or which is used as a 
Read Only Memory (ROM) for a computer. 
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CLAIMS 

1. An optical disk reproduction apparatus which receives a 
reflected light obtained by irradiating a laser light to an optical 
disk thereby reading data recorded on the optical disk, temporarily 
buffers the data in a successively rewritable memory having a 
prescribed capacity, and then outputs the data as reproduced data, 
comprising : 

control means for resuming reading the data from the 
optical disk when buffering to the memory is interrupted; 

data coincidence detecting means for dividing first data 
buffered in the memory before the buffering interruption and second 
data read out by the control means into "n" groups, respectively, 
and detecting whether the first data and the second data are in 
coincidence for each group; and 

a buffering resumption request generating circuit for 
instructing a timing of buffering resumption on the basis of a result 
of the data coincidence detecting means. 

2. The optical disk reproduction apparatus of Claim 1 wherein 
the data coincidence detecting means further comprises: 

plural comparators each of which holds the f i rst data and 
the second data, which are divided into the plural groups, one group 
by one, and compares the both data to decide whether each group 
of the divided data are in coincidence; 

an adder for obtaining a total number of the groups, for 
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which it is decided that the first data and the second data are 
in coincidence; and 

a subtracter for obtaining a value of: 

(a prescribed decision threshold) - (the total number) / (the 
5 value of "n" ) , and 

the buffering resumption request generating circuit instructs 
the timing of buffering resumption when the value obtained by the 
subtracter is 0 or less. 

3. The optical disk reproduction apparatus of Claim 2 wherein 
10 the decision threshold is set manually. 

4. The optical disk reproduction apparatus of Claim 2 wherein 
the decision threshold is a ratio of an amount of data which is 
correctly reproduced to an amount of data which is reproduced by 
the optical disk reproduction apparatus. 

15 5. A method for controlling an optical disk reproduction 

apparatus which receives a reflected light obtained by irradiating 
a laser light to an optical disk thereby reading data recorded on 
the optical disk, temporarily buffers the data in a successively 
rewritable memory havinq a prescribed capacity, and then outputs 

20 the data as reproduced data, comprising: 

a control step for resuming reading the data from the optical 
disk when buffering to the memory is interrupted; 

a data coincidence detecting step for dividing first data 
buffered in the memory before the buffering interruption and second 

25 data read out in the control step into "n" groups, respectively, 
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and detecting whether the first data and the second data 
coincidence for each group; and 

a buffering resumption request step for instructing a 
of buffering resumption, on the basis of a result of the 
5 coincidence detecting step. 

6. The optical disk reproduction apparatus control method of 
Claim 5 wherein 

the data coincidence detecting step further comprises: 

a comparison step for holding the first data and the second 
10 data, which are divided into the plural groups, one group by one, 
and comparing the both data thereby deciding whether the data are 
in coincidence; 

an addition step for obtaining a total number of the groups, 
for which groups it is decided that the first data and the second 
15 data are in coincidence; and 

a subtraction step for obtaining a value of: 
(a prescribed decision threshold) - ( the tot al number ) / {the 

value of "n" ) , and 

the buffering resumption request step instructs the timing of 
20 buffering resumption when the value obtained in the subtraction 
step is 0 or less. 

7. A computer-readable storage medium storing a program code 
for executing the optical disk reproduction apparatus control 
method of Claim 5. 

25 8. A computer-readable storage medium storing a program code 
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for executing the optical disk reproduction apparatus control 
method of Claim 6. 
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